Objective: Patient-mediated interventions (PMIs) directed at patients and/or physicians improve patient or provider behaviour and patient outcomes. However, what constitutes a PMI is not clear. This study described interventions explicitly labelled as "patient-mediated" in primary research.
Hence, patients are key health-care stakeholders and central to health-care quality improvement. Yet implementation research, the study of behavioural determinants and interventions that optimize health-care quality, has largely focused on health-care professionals. 2, 3 The paucity of research on "patient-mediated interventions" (PMIs) is notable-interventions targeting patients can have moderate to large effects on health-care delivery and associated outcomes, 4 and some research suggests that interventions aimed at both patients and providers may be more effective than targeting one group alone. 5 A recent editorial on topics of relevance to the field of implementation science highlighted a lack of clarity on what constitutes a PMI. 2 The Cochrane Effective Practice and Organisation of Care (EPOC) Review Group categorizes PMI as an implementation strategy targeted at health-care professionals and defines a PMI as "the use of patients, for example, by providing patient outcomes, to change professional practice." 6 The definition does not specify if patients themselves report outcomes to health-care professionals or data about patient outcomes are provided by others to healthcare professionals, a mechanism that also underlies other EPOC implementation strategies targeting health-care professionals including audit and feedback, clinical incident reporting, educational outreach, public release of performance data and routine patientreported outcome measures. Researchers have more expansively defined PMIs as "any intervention aimed at changing the performance of health-care professionals through interaction with patients, or information provided by or to patients." 5 In this definition, patients either report outcomes to health-care professionals or first receive information that presumably influences their interaction with and/or the behaviour of health-care professionals. The Expert
Recommendations for Implementing Change (ERIC) checklist of 73 implementation strategies does not include a category labelled as PMI, but does include interventions in which patients receive information, which are labelled as educational meetings, involve patients and family members, prepare patients to be active participants and mass media. 7 Checklists of behavioural interventions (EPOC, ERIC) differ in whether and how they recognize and define PMIs, 6, 7 leaving researchers who wish to evaluate PMIs to devise their own broad definitions, 5 and offering no clear guidance to health-care professionals responsible for quality improvement for what constitutes a PMI.
While patient education was acknowledged as a strategy for improving health-care delivery and outcomes at least as far back as 1977, 8 the concept of PMIs may have first emerged in 1992 when
Davis et al published a systematic review of 50 randomized controlled trials evaluating the effectiveness of continuing medical education interventions. The review found that providing patients with information and education and providing physicians with patient information were both effective techniques in altering physician performance and patient outcomes. Subsequently, the term "patient-mediated" was used in 2 systematic reviews that both assessed the effectiveness of interventions for changing physician behaviour. A systematic review by Oxman et al of 102 trials published from 1970 to 1993 explicitly defined PMI as "any intervention aimed at changing the performance of health-care providers for which information was sought from or given directly to patients by others (ie, direct mailing to patients, patient counselling delivered by others or clinical information collected directly from patients and given to the provider)." 10 Figure 1 . This preliminary conceptual framework would benefit from further elaboration of the 4 
| METHODS

| Approach
The overall aim of this research was to describe the characteristics of primary studies that investigated interventions explicitly labelled as PMIs rather than evaluating outcomes or determinants of those outcomes as a means of assessing the effectiveness of PMIs as would a traditional systematic review. A protocol for a Cochrane systematic review has been registered to investigate whether and how PMIs improve professional practice. 12 Interventions of interest outlined in the protocol include patient information, education, decision aids and membership on committees; information collected from patients given to health-care professionals; and education of health-care professionals by patients. 12 These interventions correspond to pathways 2 and 4 in Figure 1 , which focus solely on changing physician behaviour as a means of influencing patient outcomes. Instead, a scoping review was conducted to describe the nature of research on PMIs according to the broader conceptualization of PMIs informed by prior research [9] [10] [11] and depicted in Figure 1 and to identify issues not addressed that warrant further research. The scoping review included searching, screening, data extraction and data analysis. 13 Preliminary exploratory searching, typically the first step, was not needed because the review sought only studies that explicitly employed the term "patient-mediated" or "patient mediated." 13 While not typical of a scoping review, data on outcomes and determinants (enablers, barriers) of those outcomes were extracted, if available, to thoroughly convey the characteristics of research on interventions explicitly labelled as PMIs. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) criteria guided reporting of the methods and findings. 14 Data were publicly available so institutional review board approval was not necessary. A protocol for this review was not registered. 
| Searching
| Eligibility criteria
The eligibility criteria used to screen search results were based on the PICO (population, intervention, comparisons, outcomes) framework. As search results were reviewed, selection criteria were expanded to specify studies that were not eligible. Studies were excluded if they used the term "patient-mediated" to refer to patient factors that were facilitators or barriers of seeking care or of compliance with recommended care or to refer to patient outcomes, focused on informational interventions that patients themselves offer or seek (ie, social media), interventions delivered in non-health-care contexts (ie, business, school), clinical interventions (tests, procedures, treatment), system level interventions (ie, user fees, policies), patient or health-care professional attitudes in general about patient engagement in their own care or in designing or evaluating health-care services, or if they were publications in the form of guidelines, conference proceedings or abstracts, protocols, letters, editorials or commentaries.
| Screening
Titles and abstracts were screened independently by JYN and ARG.
All items selected by at least one reviewer were retrieved for further assessment. If more than one publication described a single study and each presented the same data, the most recent was included.
| Data extraction
A data extraction form was developed to collect information on author, year, country, health-care topic, research design, intervention 
| Data analysis
Summary statistics were used to describe the number of studies by year published, country, health-care topic and research design, and the number that used theory, single or multifaceted interventions and explicitly defined PMI. Given the sparse and succinct nature of extracted data on PMIs, qualitative content analysis was not possible. Instead, details about intervention characteristics were summarized using text according to where and how PMI was described in the article, target of the intervention (patient, physician), the type of intervention developed or evaluated and intervention impact. Based on a summary of intervention target, intervention and impact, the PMI pathway of interventions developed or evaluated in each study was categorized as 1 of 4 PMI pathways depicted in Figure 1 . Given that only half of the included studies reported sparse data on enablers or barriers, detailed analysis using a framework specifying determinants of the adoption of innovations was not performed. The quality of individual studies was not assessed because that is not customary for a scoping review. 13 
| RESULTS
| Search results
Searches retrieved 215 items in total of which 108 were unique. Title and abstract screening eliminated 96 items. Of the 12 full-text articles retrieved, 4 were excluded (2 due to publication type and 2 assessed general attitudes about patient engagement). A total of 8 studies were included in the review ( Figure 2 ). Table 1 summarizes data extracted from included studies. [16] [17] [18] [19] [20] [21] [22] [23] Studies were published from 2002 to 2015 in Australia (2), Canada
| Study characteristics
(1), Denmark (1), the Netherlands (1), Norway (1) and the United Kingdom (2). Health-care issues included quality of care for chronic obstructive pulmonary disease (2), community re-engagement following stroke (1), quality of fertility care (1), secondary prevention of coronary heart disease (1), monitoring of adverse effects of arrhythmia treatment with amiodarone (1), reducing frequent attenders of after-hours primary care services (1), and rapid return to work after In all studies, the intervention under development or evaluated was targeted to patients, although one study did not specify if interventions targeted to physicians were also considered part of the PMI strategy. 23 The patient interventions implemented in one study were not reported. 17 In other studies, the patient intervention was most frequently educational material (ie, booklets, question prompt lists, evidence summaries) 16, [18] [19] [20] [21] 23 and, in one study, an invitation to contact their physician for an appointment.
T A B L E 1 (Continued) T A B L E 2 Characteristics of interventions labelled as patient-mediated intervention (PMI)
| Intervention characteristics
22
Three studies employed multifaceted strategies in which one or more components were targeted at physicians. In two of these studies, the physician interventions were not considered PMIs and consisted of audit and feedback, educational outreach and educational material in one study, 17 and educational material and an educational meeting in the second study. 22 In the third study that employed a physiciantargeted intervention, it was not specified if the physician intervention, comprised of educational material, invitation to an educational meeting and reminders, was considered as part of the PMI. 
| Intervention impact
Details about intervention impact are summarized in Table 1 . Of 5 studies that evaluated behavioural or clinical outcomes, there was no significant difference before and after intervention delivery or in comparison with control groups in 4 studies, 16, 17, 19, 22 2 of which included both patient and physician interventions although physician interventions were not considered PMIs. 17, 22 In the fifth study, in which it was not clear if physician interventions were also considered part of the PMI, intervention patients with low back pain returned to work significantly earlier compared with control patients. 23 Four studies assessed facilitators or barriers of PMIs through qualitative interviews or focus groups with patients. In 2 studies, patients said that an educational booklet alone was useful but interaction with health-care professionals was also needed. 16, 21 In another study of NR, not reported.
evidence summaries and question prompts, patients varied in views about their relevance and usefulness, and few said that it prompted them to ask questions. 18 In another study of an educational booklet, patients said they appreciated information on self-management and its positive tone, unambiguous guidance, visual appeal and small, por- Table 2 summarizes the intervention target, intervention and impact and, based on those details, categorizes the intervention addressed in each study according to PMI pathways depicted in Figure 1 . For example, in one study, educational material was targeted at patients and its impact was evaluated based on patient-reported behaviour. 16 According to Figure 1 , this corresponds to PMI pathway 1. Seven studies were based on PMI pathway 1 in which patient strategies are meant to influence patient behaviour leading to improved patient outcomes, 16, [18] [19] [20] [21] [22] [23] although in one study, it was unclear whether physician interventions were also considered part of the PMI. 23 One study was based on PMI pathway 2 in which patient strategies are meant to influence health-care professional behaviour leading either directly to improved patient outcomes, or indirectly to improved patient outcomes by influencing patient behaviour. 17 No studies explicitly involved interventions reflecting pathway 3 in which physician strategies are meant to influence patient behaviour leading to improved patient outcomes-although 3 studies included physician strategies, 2 did not refer to the physician interventions as PMI 17, 22 and, in one, it was not clear. 23 No studies were based on PMI pathway 4 in which physician strategies are meant to directly influence physician behaviour leading directly to improved patient outcomes, or indirectly to improved patient outcomes by influencing patient behaviour.
| Intervention pathways
| DISCUSSION
This scoping review described the characteristics of primary research on interventions that were explicitly labelled as "patient-mediated" or "patient mediated" and compared the interventions to original conceptualizations of PMI that proposed at least 4 pathways (Figure 1 ).
9-11
Following publications by Oxman 10 . This may be attributed to the fact that health-care professional interventions, even those that provide health-care professionals with patient data, which could be considered a form of PMI, are generally referred to using distinct labels such as audit and feedback that are consistently defined in checklists of behavioural interventions. 6, 7 Intervention developers may not be fully aware of what constitutes a PMI, which is likely exacerbated by the lack of clarity in taxonomies of behaviour change interventions. 6, 7 Given that this review found that only interventions targeted to patients were considered PMIs and interventions targeted to health-care professionals are referred to using other standard labels, perhaps only those interventions directed at patients should be considered PMIs. International consensus among intervention developers is needed to consider the original conceptualizations of PMI 9-11 as depicted by 4 PMI pathways in Figure 1 27 In all studies that described patient interventions, the intervention was educational material, which achieved positive impact in only one of those studies. 23 Patient educational material is inconsistently effective, and many other types of interventions are available to inform, educate and activate patients. 28, 29 Future research should establish which types of patient interventions are most effective in different contexts. For example, patient-reported outcomes could serve as the basis for designing PMIs, 30 and various types of communication and decision aids can improve patient outcomes. 31, 32 Three studies also employed educational interventions targeted to physicians, although they were not explicitly considered part of the PMI, 17, 22, 23 of which only one achieved a positive impact. 23 A meta-review of 25 systematic reviews that compared direct and indirect effect size and doseresponse of single and multifaceted strategies showed no benefit of multifaceted over single strategies. 33 Yet other research showed that educational interventions aimed at both patients and providers may be more effective than targeting one group alone. 5 Ongoing research should resolve this discrepancy regarding the number and type of PMI interventions needed to improve health-care delivery and associated patient outcomes.
This study featured both strengths and limitations. In contrast to other reviews that included primary studies in which behavioural interventions were considered by review authors to be PMIs, 24, 25 this is the first review to characterize interventions explicitly labelled in primary studies as PMIs as a means of commenting on the evolution of the underlying science. Robust scoping review methods were employed, including independent screening and data extraction. However, several issues may limit the interpretation and application of these findings. The relatively small number of included studies, in part reflecting the restric- 
